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[57] ABSTRACT 

An industrial process control system including a digi- 
tal computer arranged in a time-share configuration to 
perform calculations respecting a plurality of process 
conditions, and to produce corresponding command 
signals for respective process operators such as valves 
and the like. The system includes an operator's con- 
sole unit having a CRT display controlled by a local 
memory controllable by a keyboard, and by the com- 
puter in response to action from the keyboard. Special 
process-oriented displays can be presented on the 
CRT, such as fill-in-the-blanks forms into which the 
operator can insert new values, or other information. 
The keyboard includes a number of distinctive func- 
tion keys which serve, in cooperation with the special 
CRT displays, to present information to the computer 
for processing, to aid in controlling the process. 

1 1 Claims, 23 Drawing Figures 





s*ocess 



access 

STATUS 



ntc over 



03/24/2003, EAST Version: 1.03.0007 



United States Patent nq 

Grudowski et al. 



[li] 4,319,338 
[45J Mar. 9, 1982 



[54] INDUSTRIAL COMMUNICATIONS 
NETWORK WITH MASTERSHIP 
DETERMINED BY NEED 

[75] Inventors: Raymond A. Grudowski, South 

Euclid; Jonathan R. Engdahl, Maple 
Heights, both of Ohio 

[73] Assignee: Allen-Bradley Company, Milwaukee, 
Wis. 

[21] Appl. No.: 102,970 

[22] Filed: Dec. 12, 1979 



[51] Int. CI.' G06F3/00 

[52] U.S. Ci 364/900 

[58] Field of Search ... 364/200 MS File, 900 MS File 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3,445.822 5/1969 Driscoll 364/200 

4,001,790 1/1977 Barlow 364/200 

4,016,541 4/1977 Delagi et al 364/200 

4,149,144 4/1979 Diefenderfcr 340/147 R 

4,(49,241 4/1979 Patterson 364/200 

4,170,038 10/1979 Bouvier et al 364/200 

4,172,280 10/1979 Spiesman 364/107 



OTHER PUBLICATIONS 

Kahne et al., "Automatic Control by Distributed Intelli- 
gence", Scientific American, Jun. 1979, pp. 78-90. 
Ford Motor Co. Research Lab., "Concepts, Strategies 



for Local Data Network Architectures", Data Commu- 
nications, Jul. 1978, pp. 39-49. 

Stutzman, "Data Communication Control Procedures", 
Computing Surveys, vol. 4, No. 4, Dec. 1972, pp. 
198-220. 

Pluhar, "Communications and Data Highways: PC's 
Lead the Way", Control Engineering, Sep. 1979, pp. 
65-68. 

Primary Examiner— Raul fe B. Zache 
Attorney, Agent, or Firm—Quarles & Brady 

[57] ABSTRACT 

An industrial communications network includes micro- 
processor-based interface circuits which each connect a 
controller such as a programmable controller to a high 
speed serial data link. Each interface circuit connects to 
the data link and its associated controller, and each is 
operable to receive messages on the data link directed 
to its associated controller. In addition, each interface 
circuit can assume mastership of the communications 
network when the existing master generates a poll com- 
mand indicating it is ready to relinquish mastership. As 
a result, the communications network will continue to 
function even though one or more controller or their 
associated interface circuits become inoperable, 
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[57] ABSTRACT 

In a multi-tasking data processing system, each task may 
request that the operating system set up descriptor 
blocks which identify virtual screens for display of data 
on the video display. Under keyboard control, only one 
virtual screen is selected for display at a given time. The 
operating system reserves a portion of the video display 
for displaying identifiers of the virtual screens which 
have been established but which are held in back- 
ground. Each virtual screen may be subdivided into 
viewports by the corresponding application task. Those 
viewports are also identified in the operating system by 
descriptor blocks which point to pages of data in the 
document files. The descriptor blocks can be modified 
through requests from application tasks even when held 
in background. Whenever the display memory is up- 
dated, data designated by the descriptor blocks is passed 
through a rasterizer in the operating system which gen- 
erates the pixel data to be stored in a display memory, 
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[57] ABSTRACT 

A data display system in which input-output display 
devices are connected to a central processor, and users 
select application programs that are run on the central 
processor. The control system of the central processor 
includes a display manager control system and a win- 
dowing control mechanism which allows a plurality of 
tasks to be performed concurrently and the results dis- 
played in areas of a display screen. The windowing 
control mechanism includes, a task manager control 
program which runs as an application in the display 
manager control system and includes means to interact, 
via the display manager, with the operator to allow 
applications to be initiated, means to create tasks to 
control the processing of the application in such a way 
that the applications can be suspended or resumed ac- 
cording to whether the operator is ready for them, and 
means to identify to the display manager a coordination 
controller that the display manager can call to allow the 
task manager to suspend and resume applications. The 
display- manager includes, means to combine data from 
each application and build a display representation that 
shows many windows into the various applications onto 
a single screen, and means to call the coordination con- 
troller identified by the task management application so 
that the task manager can suspend applications that are 
waiting for input and resume those applications which 
have input available. 
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[57] 



ABSTRACT 



Information from multiple CICS host applications is 
gathered and the information is displayed on a single 
display screen. The information includes graphics, re- 
ports, and monitoring information. The display screens 
that the user is presented with are in a format that corre- 
spond to the host display screens that are commonly 
employed in large data processing (DO) centers. A host 
based status array is used to minimize the overhead of 
the communications between the host and the PC. The 
IBM 3270-PC or other microprocessor with a host com- 
munications interface receives existing, summarized 
information and reduces the information to a complete, 
accurate picture of the multiple applications that ena- 
bles the operator to have timely information and re- 
spond effectively in a complex DP environment. The 
alarm information is organized to effectively call the 
operator's attention to a key problem quickly and effi- 
ciently. Key alarm messages can be designated as voice 
messages which are automatically translated and output 
as synthesized voice alerts. Threshold conditions can be 
called to the operator's attention by specifying toler- 
ances, that once exceeded, trigger an electronic tone of 
designated frequency and duration. 
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[57] ABSTRACT 

A communication network for programmable logic 
controllers (PLCs) wherein selected memory means of 
each PLC have at least two ports directly accessible by 
other PLCs and certain registers of the PLCs are identi- 
cal to enable efficient, high-speed transfer of blocks of 
data between the PLCs. 
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[57] ABSTRACT 

A multiple processor communications system including 
a control processor and a scan processor having its own 
program counter enabling the efficient execution of 
subroutines. The scan processor directly accesses a 
compiled user memory which contains its operating 
program and also, directly accesses the image memory 
which contains the input and output data to perform the 
computations required by the program. The system 
includes error codes for distinguishing various error 
conditions including collision error conditions indicat- 
ing illegal commands to the scan processor when it is 
scanning and parity errors in the compiled user memory 
and in the image memory. 
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[57] ABSTRACT 

A programmable controller for operating a machine to 
carry out programmed functions includes a plurality of 
program processors. Each of the program processors is 
operable to execute simultaneously a different user con- 
trol program that directs the operation of the machine 
to perform specific functions. Each of the program 
processors includes a memory for storing the user con- 
trol programs and function chart data. The function 
chart data comprises a series of descriptor files each of 
which contain an identification of a user control pro- 
gram to execute, a transition condition that indicates 
when the execution of that user control program is to 
terminate, and which descriptor file is to be processed 
next as well as the program processors to process it A 
mechanism is also provided to enable the program pro- 
cessors to execute other programs in as background 
tasks without adversely affecting the execution of the 
control programs. 
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ABSTRACT 



Test meters, particularly of the type employed for test- 
ing electrical circuits, e.g. multimeters, are improved in 
operational efficiency. In one aspect, remote selection 
of test and/or report format frees the operators hands 
for concentration on a test piece. In another test results 
or format information are conveyed as synthesized 
speech in any of a number of selectable formats. By 
combining both aspects in a hand-held multimeter, a 
high degree of interaction between the operator and the 
meter is achieved. 
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[57] ABSTRACT 

A function-distributed control apparatus comprises a 
first bus, a second bus, and at least one base processor 
element which includes a first main processing unit 
connected to at least the first bus, a second main pro- 
cessing unit connected to at least the second bus, and a 
dual-port memory with a mutual interrupt circuit con- 
nected to both these main processing units for commu- 
nications between them. The first bus and the first main 
processing unit are chiefly for intelligent processing 
required for controlling a machine, while the second 
bus and the second main processing unit are chiefly for 
motion control of the machine. Those buses are also 
connected to various intelligent subsystems each includ- 
ing a processing unit and a dual-port memory with a 
mutual interrupt circuit for communications with the 
base processor element. 
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[57] ABSTRACT 

A communication network for programmable logic 
controllers (PLC) wherein selected memory means of 
each PLC has at least two ports directly accessible by 
other PLC and certain registers of the PLC are identi- 
cal. Each PLC further has an interblock gap timer to 
signal the PLC when its transmit time slice is to occur. 
The time slice consists of a block transmit time and an 
interblock gap time. The total update time has been 
optimized to engable efficient, high-speed transfer of 
blocks of data between the PLCs. 
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[57] ABSTRACT 

A system for controlling a machine at a remote place is 
constituted such that, when repairs and a change of a 
mechanical part of an apparatus on the remote place 
side are performed and changing of a program for a 
programmable sequencers for driving and controlling 
the apparatus is performed, contents of a change of the 
program thus performed are sent to a computer on the 
main office side and checked and changed on the main 
office side to make a correct program, and the correct 
program is sent to the controlling device on the remote 
place side. 
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A high-speed press control system including a control 
processor and an associated scan processor for execut- 
ing a press algorithm providing timed interrupts and 
consisting of identical programmable sub-algorithms to 
control output and input registers. The high-speed press 
control system has the capability of monitoring and 
reacting to press position every 2.5 ms. 
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[57] 



ABSTRACT 



A data display, preferably having screens or windows, 
is built from data in a data base according to a hierarchy 
of display knowledge. Therefore, the data values them- 
selves are separate from the knowledge or rules that 
specify how the data values are displayed to a user. In 
particular, the display knowledge is arranged in a hier- 
archy so that an individual item of display knowledge 
may be applicable to a wide range of data values repre- 
senting the attributes of a number of different objects. In 
many cases, the range of data values or the attributes 
which the data values represent can be changed without 
any need to change the display knowledge. In other 
cases, only minor changes to the display knowledge are 
needed to properly display values for new or different 
data. These minor changes, for example, need only be 
made by changing the lowest level in the hierarchy of 
the display knowledge or associating items of display 
knowledge in the lowest level with different display 
knowledge in the higher levels. In a preferred embodi- 
ment, the highest level of the hierarchy of display 
knowledge- defines individual display screens, and the 
lowest level defines fields of successive character loca- 
tions on the display screens. The individual display 
screens are defined by a particular sequence of fields 
and the data values to be displayed or associated with 
the fields. 
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[57] ABSTRACT 

A drum-type sequencer operable in a ladder logic pro- 
gram and capable of being selectively stepped in various 
modes; that is, in forward stepped sequence, non- 
sequentially, and backward. 
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[57] 



ABSTRACT 



Workspaces provided by an object-based user interface 
i appear to share windows and other display objects, 
i Each workspace's data structure includes, for each 
window in that workspace, a linking data structure 
called a placement which links to the display system 
: object which provides that window, which may be a 
display system object in a preexisting window system. 
The placement also contains display characteristics of 
the window when displayed in that workspace, such as 
position and size. Therefore, a display system object can 
be linked to several workspaces by a placement in each 
of the workspaces* data structures, and the window it 
provides to each of those workspaces can have unique 
display characteristics, yet appear to the user to be the 
same window or versions of the same window. As a 
result, the workspaces appear to be sharing a window. 
Workspaces can also appear to share a window if each 
workspace's data structure includes data linking to an- 
other workspace with a placement to the shared win* 
dow. The user can invoke a switch between workspaces 
by selecting a display object called a door, and a back 
door to the previous workspace is created automatically 
so that the user is not trapped in a workspace. A display 
system object providing a window to a workspace 
being left remains active so that when that workspace is 
reentered, the window will have the same contents as 
when it disappeared. Also, the placements of a work- 
space are updated so that when the workspace is reen- 
tered its windows are organized the same as when the 
user left that workspace. The user can enter an over- 
view display which shows a representation of each 
workspace and the windows it contains so that the user 
can navigate to any workspace from the overview. 
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[57] ABSTRACT 

A data distribution processing system and a data distri- 
bution processing method in the system including a data 
processor having a memory capable of separately stor- 
ing data display formats and corresponding data and a 
plurality of terminals each having a memory capable of 
storing data display formats. The data processor before- 
hand stores the data display formats and delivers the 
display formats to one of the terminals for storage in 
that terminal's memory. The data processor sends, in 
response to a request for data associated with the data 
display format from the terminal, data related to the 
data display format in the processor's memory to the 
terminal requesting the data. The terminal sends, in 
response to an entered specification of a data display 
format, a request for data associated with that data 
display format to the data processor, reads the data 
display format from its own memory together with the 
data sent form the data processor in response to the 
request. The terminal then displays a combined image. 
Also in the terminal, in response to the display, data is 
manually inputted and is then sent to the data processor 
so as to be stored in the processor's memory. 
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[57] ABSTRACT 

An industrial control system has a central processing 
unit and a plurality of remote terminal units coupled to 
a communication network. Data is exchanged among 
the network devices in the form of messages which 
contain a source address, which designates the network 
address of the device that sent the message, and a desti- 
nation address. Each of the remote terminal units stores 
a first network address assigned to the unit, and second 
network address corresponding to the network address 
of the originator of messages to which the remote termi- 
nal unit is to respond. The remote terminal unit pro- 
cesses only those messages in which both the destina- 
tion address matches the first network address and the 
source address in the message matches the second net- 
work address. Thus multiple devices can be assigned 
the same first network address as long as each such 
device responds to a different source address. This ena- 
bles more devices to be coupled to the network than the 
maximum number of allowable network addresses. Sim- 
ilarly multiple central processing units can be coupled 
to the network with access to a given remote terminal 
unit being restricted by the second address to messages 
originating from only one of the central processing 
units. 
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[57] ABSTRACT 

A high speed control system allows for transferring 
messages between a programmable logic controller and 
a host computer over an Ethernet communications 
network. The host computer includes prioritized alarm 
queues for receiving prioritized alarms from the pro- 
grammable logic controller. Alarms fall into either a 
local or a global category, and each category supports 
three types of alarms, warnings, alerts or faults. The 
system is responsive to the routing address for transfer- 
ring the messages between the programmable logic 
controller and the host computer. The host computer 
can immediately obtain messages from a programmable 
logic controller without interruption of the execution of 
its ladder program. The host computer can also receive 
unsolicited messages from the programmable logic con- 
troller. The programmable logic controller can commu- 
nicate with tasks within the host computer as though 
those tasks were other programmable logic controllers. 
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[54] PERFORMANCE CONTROL APPARATUS 
AND METHOD IN A PROCESSING PLANT 
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[57] 



ABSTRACT 



Processing plant control apparatus provides real-time 
indications of performance of plant operations with 
respect to curent state of process means. The real-time 
indications enable operations personnel to timely adjust 
process means to improve current performance of plant 
operations. Sensors coupled to the process means pro- 
vide data input to the computer means of control appa- 
ratus. The computer means performs programmed com- 
putations on the input data to provide quantitative in- 
formation of current performance of plant operations. 
The control apparatus provides the computer informa- 
tion in a graphical form displayed on video displays. 
Video displays of the computed information over time 
are also provided. The control apparatus also stores the 
computed information in a relational database which 
enables access to the information for other applications. 
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INTERRUPTING A LADDER PROGRAM 
EXECUTING IN THE INTERFACE 

[75) Inventors: Joseph T. Bronikowski, Milwaukee; 

Brian T. Hill. Mequon; David J. 
Sackmann, Milwaukee; Mark S. 
Weber, Germaniown. al! of Wis. 

[73] Assignee: Square D Company, Palatine. 111. 

[21] Appl. No.: 497,451 

[22] Filed: Mar. 22, 1990 

I 5, J Int. CI.? G06F 13/12 

t-'-S. CI 395/200; 364/D1G. 1; 

364/927.94; 364/239.51 

[58] Field of Search 364/200. 900. DIG. 1, 

364/DIG. 2; 395/200. 250. 275. 325, 800 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4.4:4.56? 1/19*4 Larson 364/200 

4.858.112 8/19*0 Puerzeretal 364/200 

4.W.0S3 11/1990 Gale* 304-147 



OTHER PUBLICATIONS 

Dictionary of Computers. Information Processing and 
Telecommunications, Second Edition (1987) p. 363. 
Bit Com Communications Program. A Communica- 
tions Program for IBM Personal Computers and Com- 
patibles, User's Manual Version 3.5, fifth edition (Aug. 
1987), p. 42. 

Primary Examiner— Thomas C. Lee 

Assistant Examiner — Robert B. Harrell 

Attorney. Agent, or Firm— Michael J. Femal; Thomas K. 

Stine: Richard J. Graefe 

157] ABSTRACT 

A control system allows for transferring messages be- 
tween a programmable logic controller and a hosi com- 
puter over a serial data communications network. The 
programmable logic controller executes a ladder pro- 
gram and has an integral network interface module for 
permitting direct communicative coupling to the com- 
munications network. Messages can be received and 
sent by the programmable logic controller without 
interruption of the execution of the ladder program. 
The programmable logic controller can receive unsolic- 
ited messages from the host computer. 
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[57] ABSTRACT 

A distributed digital telephone system is provided 
wherein a plurality of telephone consoles have instant 
access to a plurality of telephone lines wherein in all of 
the connections within such a system are non-blocking. 
The system architecture is that of a reverse ratio PBX in 
which the number of lines exceed the number of con- 
soles and each handset has a reserved time slot on time 
division multiplex (TDM) highways for internal node 
or group connections. Accordingly, each handset is 
guaranteed access to idle lines within any given switch- 
ing node. The distributed architecture is distinguished 
from central processing where all call processing is 
directed through a centralized point. In this decentral- 
ized system, all signal conditioning, protection, sensing 
and control are provided by the resource interface with 
the TDM highways. Resource data reporting is contin- 
ually provided to all the resources connected to the 
system that require it. Redundancy of critical resources 
is provided in such a manner that only the portion of the 
system where a fault occurs is disabled while the re- 
mainder of the system continues to operate, 
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[57] ABSTRACT 

A system and method for controlling operation of a 
plurality of elements in an automated process, such as a 
production process, and indicating error conditions as 
they occur. Each unique set of input and output condi- 
tions of the various system elements defines a unique 
logic state or zone. Thus, there are defined a multiplic- 
ity of valid system logic states or zones, each having a 
unique input/output image. A predetermined sequence 
of zones, productive zones representing designed ma- 
chine operations, is stored in a zone table. All zones not 
explicitly defined in the zone table are automatically 
treated as error zones. A zone engine automatically 
cycles to observe any change in input/output image. 
Any change in inputs from the various system elements 
automatically transfer action to the unique zone associ- 
ated with such inputs, resulting in corresponding 
changes in control outputs to the system elements and- 
/or display an error message as appropriate. 
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[57] ABSTRACT 
A control system allows for transferring messages be- 
tween a programmable logic controller and a host com- 
puter over an Ethernet communications network. The 
messages include a routing address specifying an origi- 
nating drop number, a destination drop number, and a 
routing drop number. The system is responsive to the 
routing address for transferring the messages between 
the programmable logic controller and the host com- 
puter. The host computer can immediately obtain mes- 
sages from a programmable logic controller without 
interruption of the execution of its ladder program. The 
host computer can also receive unsolicited messages 
from the programmable logic controller. 
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[57] ABSTRACT 

Disclosed herein are a method and a system of specifica- 
tion processing whereby are input the design specifica- 
tions of a system under development, the expert knowl- 
edge of the system addressing these specifications, and 
the expert knowledge of a particular field to which the 
system belongs. The design specifications are trans- 
formed into information in list image having feasibility 
and containing state transitions and transition condi- 
tions. The information in list image is then edited as 
model specifications formed by the basic commands for 
outputting graphical image information. Document 
information is output in accordance with the model 
specifications (instruction words) and the expert knowl- 
edge. When output, the document information has high 
levels of both formality and understandability. The 
transformed information in list image can be verified in 
text image or graphical image in accordance with the 
transition conditions. 
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[57] ABSTRACT 

A method for the dynamic creation of a data stream of 
continuous data elements for transmission by a data 
processing system. One or more data stream libraries 
are created within external or "in-line" storage facilities 
for utilization by the data stream build process and a 
plurality of data resources are stored therein. Data 
stream resources may include: data stream templates; 
environments; page structures; formatting descriptions; 
and, object data. Object data may include: text; image- 
graphics; font specifications; color tables; and, code 
page specifications. The data stream build process then 
prompts the operator for inputs which specify desired 
data stream characteristics. A plurality of options are 
then presented to the operator based upon the opera- 
tor's inputs and selected data processing system parame- 
ters which are utilized in a heuristic manner as deter- 
mined by system parameters. A data stream is then 
dynamically created from selected resources stored 
within the data stream libraries or created in response to 
selections by the operator from the plurality of options 
presented by the dynamic build process. 
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[57] ABSTRACT 

An interactive computer system for converting user 
interface presentations from a first application specified 
format to a second user specified format. The system 
accepts application program output designed to be dis- 
played on a target type of computer system terminal 
and, converts the display to a user specified form prior 
to display. Through conversion apparatus and process 
the user may specify a customized format for presenta- 
tion of the data from the application program to take 
advantage of the capabilities of a particular display 
device employed by that user. The system analyses the 
application program output, and converts the output to 
a form required by the customized interface and display 
the resulting output on the user display device. The 
system is able to accept data input and commands from 
the user display device, convert them into a form re- 
quired by the application program and transmit that 
input or command to the application program. The 
application allows adaptation from one format to an- 
other and from one language to another. All changes 
are accomplished without changing the base application 
program. 
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[57] 



ABSTRACT 



A programmable controller has a rack that houses and 
electrically connects a number of I/O modules and a 
processor module. The processor module includes a 
external communication network interface, a system 
memory, a processor section which executes a user- 
defined control program and a I/O interface that han- 
dles the exchange of data with the other modules. The 
I/O interface has circuitry for pre-processing data from 
defined input modules, thereby relieving the processing 
section of certain tasks. The shared memory contains 
information defining the input module from 'which to 
obtain data for pre-processing and the bits of that data 
to be examined for specified logic level transitions. The 
stored information also designates the frequency at 
which the data is to be read from the defined input 
module and how many occurrences of the specified 
logic level transitions must take place before the I/O 
interface signals the processor section that the pre-proc- 
essing is complete. 
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[57] ABSTRACT 

A system allows for transferring messages between 
microprocessor based devices, such as programmable 
logic controllers (PLC), and a host computer over an 
Ethernet communications network. At the host com- 
puter level, these messages can be directed globally or 
locally. The host computer can immediately obtain 
messages from a programmable logic controller with- 
out interruption of the execution of the PLC's ladder 
program. The host computer can also receive unsolic- 
ited messages from the PLC. 
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[57] ABSTRACT 

A network interface board provides a communication 
link between a personal computer and a network bus 
connecting a plurality of programmable logic control- 
lers. The network interface board mounts in an expan- 
sion slot of the personal computer. The programmable 
logic controllers control the operation of various ma- 
chines. The network interface board includes mailbox 
registers for storing messages from the network, includ- 
ing three different queues of alarm messages which the 
personal computer can access in any order. These mes- 
sages could be in the form of program steps, allowing 
the persona] computer to directly program a program- 
mable logic controller over the communication net- 
work. 
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[57] ABSTRACT 

A first processor console includes a first display screen 
and a first storage device for storing panel templates 
containing fixed panel information for display on the 
first display screen. A second processor console in- 
cludes a second display screen and a second storage 
device for storing panel templates containing fixed 
panel information for display on the second display 
screen- The first processor console transmits to the 
second processor console an identification of a panel 
template for display on the second display screen. The 
second processor console receives the panel template 
identification, determines if the panel template identifi- 
cation identifies a panel stored in the second storage 
means and displays the panel on the second display 
screen if the identification identifies a panel stored in the 
second storage device, and requests transmission of the 
identified panel template if the second storage device 
does not contain the identified panel template. The first 
processor console also transmits variable information to 
the second processor console for merger with the iden- 
tified panel template. The first and second processor 
consoles utilize standard operating systems to partici- 
pate in the remote operations. 
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[57] ABSTRACT 

A module interfaces a programmable controller to sev- 
eral serial communication networks for the exchange of 
data carrying messages. A central processor controls 
the transfer of data between the module and other pro- 
grammable controller components. The module has a 
separate port circuit for each of the networks permit- 
ting communication using different protocols. Messages 
received through one port circuit can be routed to an- 
other port circuit or other programmable controller 
components as specified by routing data stored in the 
module. The module also can be configured to detect 
when a given sequence of data is contained in a received 
message or to parse a section of data from the message. 
In these cases, an indication of whether the data se- 
quence was found or the parsed data is routed to a 
designated output of the module. 
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[57] 



ABSTRACT 



A menu-driven system for developing Man-Machine 
Interfaces (MMI) for use in the graphical monitoring of 
ladder logic programs executing in programmable logic 
controllers PLCs. The Man-Machine Interfaces graphi- 
cally depict plant processes controlled by the PLC. 
Data from the PLC representing plant process events 
(flows, state changes, tank levels, etc.) are communi- 
cated to the Man-Machine Interfaces. A Development 
System provides a programmer's "tool box" for con- 
structing the Man-Machine Interfaces. Ladder logic 
programs and databases associated therewith are im- 
ported and accessed by the Development System for 
use in the development of the Man-Machine Interfaces. 
A Runtime System provides an execution environment 
for the Man-Machine Interfaces. The Runtime System 
has the ability to access ladder logic programs during 
monitoring operations. A user can "hot-key" to the 
ladder logic program for trouble-shooting purposes. 
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[57] 



ABSTRACT 



A computer network has a first computer which is 
locally coupled to a second computer. The first com- 
puter controls operation of the second computer ac- 
cording to a plurality of high level commands obtained 
from a third computer at a central station. The third 
computer includes apparatus for receiving the high 
level commands either from a program running on the 
third computer or an operator interface on the third 
computer. A communication facility is provided be- 
tween the third computer and the first computer to 
transmit the high level commands to the first computer. 
The first computer includes a plurality of relatively low 
level programs corresponding respectively to the plu- 
rality of high level operation commands. Each of the 
low level programs implements the corresponding high 
level command to control operation of the first com- 
puter. The first computer also includes means for select- 
ing the corresponding low level program in response to 
receipt of the high level command. One of the high 
level commands is Activate, and the corresponding low 
level program implements power on, initial micropro- 
gram load, and initial program load on the second com- 
puter in response to the Activate command. 
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[57] 



ABSTRACT 



An object-oriented architecture for a factory floor man- 
agement software system is described in which factory 
floor entities are modelled as factory objects within a 
relational database. The architecture includes X-termi- 
nal or bar code devices for facilitating user interaction 
with the system via one or more of the factory floor 
entities; Application Engines for processing user inter- 
action of events and generating application service re- 
quests; and Application servers for processing the appli- 
cation service requests and generating database service 
requests in response. These database service requests 
are utilized to retrieve, manipulate and update data 
stored within the relational database. Communication 
Managers are employed for coordinating interprocess 
communication between the Application Engines, the 
Application Servers, and the Database Servers. Each of 
these major components , are distributed among com- 
puter resources that are networked across the factory 
floor. 
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[57] ABSTRACT 

A programmable controller (PC) for controlling equip- 
ments in accordance with a sequence program. A pro- 
gram memory is provided with an equipment code 
storage region for storing global equipment codes for 
indicating the equipments each of which is allotted an 
individual I/O address. When an equipment code is 
input, an equipment code interpreter determines the 
local I/O address which corresponds to the equipment 
code. The equipment code is composed of a PC number 
code, an equipment type code, an equipment number 
code and the like. The equipment code is displayed 
together with the sequence program. 
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ABSTRACT 



In a fault diagnostic system, an operator interface simul- 
taneously displays an operations hierarchy and a com- 
ponents hierarchy in two separate windows. The dis- 
play system is used with a model-based diagnostic sys- 
tem that monitors operational parameters of an indus- 
trial process. The diagnostic system identifies possible 
failure source components in the industrial process and 
the display system uses these diagnostics to display the 
most interesting portions of the operations hierarchy 
and the components hierarchy. The most interesting 
node, to be displayed with its subtree, is defined as the 
node at the lowest level of the hierarchy that is both a 
fault source and that has more children than than other 
fault sources at that level. 
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[57] ABSTRACT 

A network bridge between a DEC Ethernet network 
using LAT protocol and an Allen-Bradley Data High- 
way/Data Highway Plus (DH/DH+) network elimi- 
nates the need to use a DEC terminal server and Allen- 
Bradley KE/KF2 interface with their low data rates. A 
terminal server emulator is electrically connected to the 
DEC Ethernet network for stripping the LAT protocol 
from the DEC Ethernet network and provide DF1 
formatted data. A converter module is electrically con- 
nected between the terminal server emulator and the 
DH/DH+ network for converting the DF1 data into 
DH/DH-f- protocol data and for transmitting this data 
to the DH/DH-f network. The converter also converts 
data using DH/DH+ protocol which is received from 
the DH/DH-h network into DF1 data and transmits 
this data to the terminal server emulating means. The 
terminal server emulating means then places the DF1 
formatted data into LAT packets and transmits the 
LAT packets to the Ethernet network. The terminal 
server preferably includes a commercially available 
LAT engine. The terminal server emulator and the 
converter preferably run on a general purpose mi- 
crocomputer which includes an Ethernet interface 
board and an Allen-Bradley interface board. 
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[57] ABSTRACT 

An integrated automation development system (10) for 
controlling and coordinating manufacturing equipment (24) 
employs a plurality of server processes (14, 16, 22, 28, 34, 
36). Each server process includes a messaging manager (45) 
for receiving ASCII messages, and an interpreter (43) for 
evaluating the received ASCII messages and identifying 
commands within the messages. The server process further 
includes a command manager (41) for receiving and execut- 
ing the commands, and a logic controller (47) for managing 
the logic flow of the command execution by the command 
manager (41). The servers may include additional com- 
mands (48) that enable them to serve as queue servers (34), 
terminal servers (28), and other application-specific server 
processes. 
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[57] ABSTRACT 

A remote access server provides a remote user with access 
to a local computer network. The server receives a user 
identification string from its communication port, the string 
having been entered by the remote user at a remote computer 
which is coupled to the communication port. The string 
identifies the remote user. The server uses the string to 
access a database and determine an internet protocol (IP) 
address associated with the string. The remote computer 
needs the IP address to communicate on the local computer 
network. The database includes a user identification string 
for each remote user and an IP address for each string. The 
remote access server sends the IP address to the remote 
computer via the communication port. The server then 
allows the remote computer to access the local computer 
network and to communicate on the local computer network 
using the IP address. 
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[57] 



ABSTRACT 



A programmable logic controller (PLC) in an operating 
system such as a machine includes a software development 
tool having labels in a first field to identify and describe 
specific input/output (I/O) points in the PLC. Each label 
assignment can be used in the formation of rungs in a ladder 
logic array to facilitate programming of the PLC. The PLC 
also allows for the entry of descriptive comments in a second 
comment field associated with each label assignment to 
assist the programmer. Secondary function instructions 
replace the descriptive comments in the comment portion of 
a label, or in the comment field, to generate a diagnostic, or 
status, indication such as an alarm for the machine when 
executed by the PLC. Comments for labels are transformed 
by a translator, with a file containing the labels and associ- 
ated comments accessed and scanned for label comments 
with the appropriate syntax. Secondary function instructions 
are recognized by the use of specific key words in the 
comment field. Other functions not part of PLC control of 
the machine, such as operator interface with the system, may 
also be programmed into the comment field for performing 
secondary functions in a manner which facilitates program- 
ming of the PLC and makes more efficient use of PLC 
memory. 
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[57] 



ABSTRACT 



A method an apparatus for maintaining information in a 
network of computer systems and for controlling the display 
of searchable information. The apparatus includes a first 
processor having a first display device and being coupled to 
an information storage device having information stored in 
at least one information source, where the first processor is 
coupled to a network. An input device is coupled to the first 
processor, where the input device is for selecting the infor- 
mation source to provide a selected information source 
which is to be unavailable for searching. A second processor 
having a second display device is coupled to the network to 
communicate with the first processor. The second display 
device is for displaying an indicia of information source, 
where the second display device displayed the indicia of the 
information source when the information source has not 
been selected by the input device. When the input device has 
selected the information source the indicia at some point in 
time after the information source has been selected is no 
longer displayed on the second display device. The method 
includes displaying on a first display device to a first indicia 
which corresponds to an information source stored on an 
information storage device. The method further includes 
displaying on the second display device a second indicia 
corresponding to the information source, this second indicia 
being displayed when the information source is not selected 
by the input device. When the information source is selected, 
at some time after selection, the second indicia is longer 
displayed on the second display device. 
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[57] 



ABSTRACT 



A uniquely programmed computer system, computer- 
implemented method, and computer readable memory 
embodying computer-readable detail logic direct a computer 
system to create a temporary list of links. The present 
invention creates the list of links without having to first 
open/visit the corresponding site to each link in the list or 
having to manually enter the name and address of the sites. 
The method includes placing the computer system in an 
itinerary mode, wherein the links lose their original function 
of opening/visiting the corresponding site when selected. 
The method includes displaying the list on a first portion of 
the display. The method includes selecting from a second 
portion of the display at least one link to be placed in the list 
The method includes opening/visiting and displaying the 
site corresponding to the selected link on the second portion 
of the display in response to a selection of at least one link 
placed in the list. 
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[57] ABSTRACT 

A network interface device which can communicate with 
other devices via a local area network (LAN) using various 
protocols and frame types, and which can be remotely 
reconfigured to use different protocols and frame types. Hie 
network interface device includes a LAN interface that 
receives packets including address and data information 
from the LAN and transmits packets to the LAN. The 
network interface device also includes a processor that (i) 
executes an initialization routine to load protocol stack 
modules and to assign a frame type for each of the loaded 
protocol stack modules based on configuration information 
regarding the protocols and frame types used on the LAN, 
(ii) determines whether a packet received from the LAN is 
a configuration packet by detecting whether the received 
packet is addressed to a predetermined address, and (iii) 
alters the configuration information using the data in the 
configuration packet, in response to a determination that the 
received packet is a configuration packet, and changes the 
configuration of at least one of (i) the loaded protocol stacks 
and (ii) the frame type assignments based on the altered 
configuration information. 
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[57] ABSTRACT 

A forms based browser interface system for configuring and 
administering a network server from a remote location. 
Using forms, such as hyper-text markup language forms, the 
system provides a graphical user interface that allows a 
novice user, unaware of the platform, architecture or even 
operating system of the network server, to transact admin- 
istrative tasks on the network server. An interfacing 
computer, at which the novice user performs administrative 
tasks upon the network server, is connected to the network 
server via network connections. The interfacing computer is 
equipped with a browser program that can display and 
interact with the forms created by the network server. The 
forms allow the user to select among various administrative 
tasks to be performed on the server. The forms also allow the 
user to input parameters for administration of the server such 
as new account names when adding new accounts for the 
server. Once the form input is submitted over the network 
connections to the network server, scripts within the server 
pass this information as parameters to appropriate software 
that complete the execution of the task and may signal to the 
user at the interfacing computer, through messages on the 
forms, success or failure thereof. 
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[57] ABSTRACT 

An integrated control system comprises one or more con- 
trollers each equipped to perform a control function and to 
gather data (ordinarily from sensors) relevant to the control 
function. Each controller contains computer storage means, 
such as computer memory, for storing the relevant data and 
instructions, associated with the data, for causing a remote 
computer to generate a visual display incorporating the data 
in a predetermined format; and a communication module for 
establishing contact and facilitating data interchange with 
the remote computer. The remote computer, in turn, also 
includes a communication module compatible with the 
controller-borne module, and which enables the remote 
computer to download the data and associated instructions 
from one or more controllers. The remote computer also 
includes a facility for processing the instructions to create a 
user interface encoded by the instructions, and which incor- 
porates the data. In this way, controller data is coupled to 
instructions for displaying that data, and this totality of 
information is continuously accessible, on a freely selective 
basis, to the remote computer. 
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[57] ABSTRACT 

A controller for one or more pieces of industrial equipment 
is configured to perform a series of control functions each 
organized into one or more procedures for performing 
particular machine actions. The progress of an action, or 
some parameter of the action-taking machine (which may or 
may not he associated with an action), is represented by one 
or more "states." A database associates entries correspond- 
ing to the items of an object (including the action(s) and the 
state(s)), and contains storage locations where the associated 
procedural instructions and/or data are to be found. The 
action can be independent of state information, or can 
instead be executed in a manner responsive to a sensed state. 
The controller may also include diagnostic capability, as 
well as accumulation and processing of performance data for 
subsequent analysis. 
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[57] ABSTRACT 

An integrated control system comprises one or more con- 
trollers each equipped to perform a control function and to 
gather data (ordinarily from sensors) relevant to the control 
function. Each controller contains computer storage means, 
such as computer memory, for storing the relevant data and 
instructions, associated with the data, for causing a remote 
computer to generate a visual display incorporating the data 
in a predetermined format; and a communication module for 
establishing contact and facilitating data interchange with 
the remote computer. The remote computer, in turn, also 
includes a communication module compatible with the 
controller-borne module, and which enables the remote 
computer to download the data and associated instructions 
from one or more controllers. The remote computer also 
includes a facility for processing the instructions to create a 
user interface encoded by the instructions, and which incor- 
porates the data. In this way, controller data is coupled to 
instructions for displaying that data, and this totality of 
information is continuously accessible, on a freely selective 
basis, to the remote computer. 
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ABSTRACT 



An integrated control system comprises one or more con- 
trollers each equipped to perform a control function and to 
gather data" (ordinarily from sensors or a video camera) 
relevant to the control functions. Each controller contains 
computer storage for the relevant data and instructions, 
associated with the data, for causing a remote computer to 
generate a visual display incorporating the data in a prede- 
termined format; and a communication module for estab- 
lishing contact and facilitating data interchange with the 
remote computer. The remote computer, in turn, also 
includes a communication module compatible with the 
controller-borne module, and which enables the remote 
computer to download the data, including current video 
information and/or historical and/or reference video 
information, and associated instructions from one or more 
controllers. The remote computer also includes a facility for 
processing the instructions to create a user interface encoded 
by the instructions, and which incorporates the data. In this 
way, controller data is coupled to instructions for displaying 
that data, and this totality of information is continuously 
accessible, on a freely selective basis, to the remote com- 
puter. 
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[57] 



ABSTRACT 



A controller for one or more pieces of industrial equipment 
accommodates multiple sensed conditions — that is, different 
conditions each associated with a different response, which 
may be an alarm or a branch control procedure. The con- 
troller includes a database of diagnostic templates specifying 
conditions, and actions or states associated therewith. For 
example, a template may provide multiple, specified, dis- 
crete time spans each reflecting a different machine 
condition, and each specifying a different action associated 
with that condition. Trie templates may be associated with a 
model of machine behavior, e.g., one based on probabilities, 
which utilizes the templates and programmed control 
instructions to simulate machine behavior over time. More 
broadly, the behavior model may be used to perform a 
simulated execution of control instructions based on various 
specified values for limit parameters, which may be pro- 
vided by the user or computed in accordance with the 
behavior model (e.g., using a Monte Carlo method) as 
simulation proceeds, 
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